Biphasic and differential expression of cytosolic glutamine synthetase genes of radish during seed germination and senescence of cotyledons.
Three structurally distinct cDNA clones for cytosolic glutamine synthetase (GS1) were isolated from libraries prepared from senescing radish cotyledons. Northern blot analysis showed that transcripts from two of the three genes encoding GS1, Gln1;1 and Gln1;3, accumulated in the cotyledons during both dark-induced and natural senescence. Transcripts from the last gene, Gln1;2, remained at a low level during both processes. Transcripts from all three Gln1 genes accumulated in cotyledons of germinating seeds. We infer from these findings that GS1 enzymes function in both germination and senescence to convert ammonium to glutamine to remobilize nitrogen from source to sink organs. We have also examined the pattern of expression of these genes in different tissues. All three genes are expressed in roots. A large amount of transcripts from Gln1;1 accumulated in hypocotyls. Whereas none were transcribed in flowers. During dark-induced senescence of cotyledons, application of inorganic nitrogen delayed chlorophyll degradation. Inorganic nitrogen enhanced the accumulation of Gln1;1 transcripts, but decreased those of Gln1;3. In contrast, application of glutamine promoted yellowing of cotyledons during the dark treatment, and slightly increased the amounts of transcripts from Gln1;3 but decreased those of Gln1;1. Transcription of the three Gln1 genes appears, therefore, to be differentially regulated in radish cotyledons during senescence and germination.